Use of spin labels to determine the percentage of interdigitated lipid in complexes with polymyxin B and polymyxin B nonapeptide.
Long chain spin labels with the nitroxide group located near the terminal methyl of the chain were used to determine the percentage interdigitated lipid in complexes of polymyxin B (PMB) and polymyxin B nonapeptide (PMBN) with the acidic lipids dipalmitoylphosphatidylglycerol (DPPG) and dipalmitoylphosphatidic acid (DPPA) at varying mole ratios of drug to lipid and at different pH values. These spin labels are more motionally restricted in the interdigitated than in the non-interdigitated gel phase bilayer. This allows determination of the percentage interdigitated lipid by resolution of the spectrum into motionally restricted and more mobile components. At nonsaturating concentrations of PMB, significantly more DPPG than that which can be maximally PMB-bound, becomes interdigitated. As the temperature approaches the gel to liquid crystalline phase transition temperature, the bilayer becomes progressively non-interdigitated. The ESR spectrum indicates that PMB also causes interdigitation of DPPA. However, in contrast to DPPG, the amount of DPPA which is interdigitated at pH 6, is less than the amount which is expected to be PMB-bound. This is attributed to the ability of DPPA to participate in lateral interlipid hydrogen bonding interactions. Such lateral interactions would be abolished in the interdigitated bilayer and thus they are expected to inhibit its formation. At pH 9, where the interlipid interactions of DPPA are weakened, PMB induces even more lipid than that which is PMB-bound to become interdigitated. Indeed, the percentage interdigitated lipid is even greater than found for DPPG. This may be partly a result of the greater negative charge of DPPA at this pH. A greater repulsive negative charge is expected to favor interdigitation. PMBN is less effective than PMB at inducing interdigitation of DPPG and causes little or no interdigitation of DPPA at pH 6, even at saturating concentrations. PMBN also does not lower the phase transition temperature of DPPA at pH 6 as much as PMB. At pH 9, the effect of PMBN on DPPA is more similar to the effect of PMB. However, even for DPPG, and DPPA at pH 9, PMBN does not maintain interdigitation of the lipids at higher temperatures as effectively as PMB. PMBN's smaller perturbing effect and greatly decreased ability to cause interdigitation of DPPA at pH values below 9 may be related to a decreased ability to cause lateral separation of the lipid molecules, which is necessary in order to weaken the interlipid interactions.(ABSTRACT TRUNCATED AT 400 WORDS)